A randomized study was carried out on 160 patients aged 30-60 years with the aim of finding a method of preventing postdural puncture headache (PDPH). In Taylor's lumbosacral approach to the subarachnoid space, two different needle sizes were used (21-gauge versus 25-gauge) for injecting the anaesthetic solution. Our results show an overall incidence of PDPH in nearly 8% of patients, with no significant difference related to the size of the needle employed. Patients with PDPH showed mild symptoms which disappeared in a short time and none needed epidural blood patching. The possibility of using larger needles, facilitating the execution of the block without increasing PDPH incidence, renders this technique particularly attractive in patients where the midline approach is not feasible, or when pencil-point needles are not available.
Postdural puncture headache (PDPH) may appear after spinal anaesthesia, due to the leakage of cerebrospinal fluid (CSF) associated with dural puncture'. The factors which determine the occurrence of PDPH can be schematically subdivided into two categories: unmodifiable constitutional factors concerning the patient, and technical factors involved in the performance of the block. In the first category we take into account age, gender, pregnancy and psychogenic profile of the patient. Among technical factors, the needle size 2 ,3, the configuration of needle point 2 ,4,5, the relationship of needle bevel to longitudinal dural fibres 2 ,6 and the angle at which the dura is punctured\ and type of analgesic agent used 8 ,9 all proved to be significant.
Among the technical aspects of the procedure, a crucial role is assigned to needle size and the configuration of its point, whereas, perhaps erroneously, less importance is given to the angle at which the dura is punctured by the spinal needle. Thus, we studied the incidence of PDPH in two groups of patients submitted to subarachnoid block with a paramedian approach using two different needle sizes (21-gauge and 25-gauge). Accordingly we chose the lumbosacral technique described by Taylor" at the L5-S1 interspace for the following reasons: 1. the incidence of PDPH in Taylor's approach is not known precisely, 2. this modified paramedian approach is a very useful method when the usual midline approach is difficult or impossible, and 3. we are unsure if in using Taylor's approach the needle size plays a leading role on the incidence of PDPH, as observed using the midline approach.
MATERIALS AND METHODS
Spinal anaesthesia was performed on 160, ASA grade I or 11, patients undergoing scheduled orthopaedic surgery or manipulations to reduce lower limb fractures. Ages ranged from 30 to 60 years and weight from 50 to 80 kg. Informed consent was obtained from all patients, according to approval by the local Ethics Committee. All patients were examined before surgery by one of the authors. Those patients with a history of migraine or frequent headaches and neurological problems were excluded from the study.
Patients were randomly allocated, on the basis of the date (but not the year) of their birth, to receive spinal anaesthesia with either a 21-gauge Quincke point needle (Nipro) (n=80) or a 25-gauge Quincke point needle (Becton Dickinson) (n = 80).
Patients were premedicated intramuscularly with a Anaesthesia and Intensive Care, Vo!. 23, No. 5, October 1995 standard dose of diazepam 10 mg plus atropine sulphate 0.5 mg 45 minutes before the anaesthetic solution was administered and an IV plasma expander infusion was then begun. Arterial blood pressure and heart rate were recorded before the procedure and every five minutes after the spinal injection. Patients were administered the anaesthetic solution by the same anaesthesiologist who had examined them preoperatively. Spinal anaesthesia was performed at L5-S1 interspace with the patients in the lateral decubitus position using Taylor's approach.
A skin weal was made 1 cm medial and 1 cm caudal to the ipsilateral postero-superior iliac spine. The selected spinal needle was inserted through this point and directed upward, medially and forward at a nearly 50 degree angle, approximating the angle that the dorsal aspect of the sacrum forms with the skin. The needle was then advanced so that its point entered the lumbosacral space laterally between the sacrum and the last lumbar vertebra. During the performance of spinal block the needle was oriented so that the needle bevel was parallel to the direction of the dural fibres. After the appearance of cerebrospinal fluid (CSF) in the needle hub, a mixture of 5 ml 0.56,10 plain bupivacaine (with adrenaline 1:200,000) and fentanyl 50 p,g" was administered in a dose of 3-4 ml according to the clinical status. After injection, the patients were immediately placed supine. Loss of sensation to pinprick was checked every five minutes to establish the level of anaesthesia. In general, surgery began twenty minutes after the injection. Anaesthesia was deemed adequate when the patient did not complain during the surgical procedure, therefore requiring no supplementary anaesthesia. Postoperatively, the patients were kept in bed for two days and were given 1000 ml of Ringer Lactate solution intravenously during the first day. Patients were mobilized after two days, when possible. Two of the authors, who were unaware of the needle gauge employed, examined each patient on the first, second and third postoperative days and inquired about the occurrence of headache. Headache was classified as PDPH if it was located in the occipital and/or fontal areas and if it became worse on sitting or standing I 2 • Headache lacking these characteristics of PDPH was attributed to other causes and rejected.
The severity of PDPH was ranked as follows: O. no headache, 1. mild headache, no posture preferred, 2. moderate headache with supine position preferred, 3. severe headache, patient obliged to a supine position, slight modification of posture causing increased intensity. If PDPH occurred, the patient was treated with bed rest, hydration and administration of analgesic.
Epidural "blood patch" was planned for the one patient complaining of a PDPH lasting three days.
Statistical Analysis
The occurrence and the severity of PDPH in two groups were analyzed using chi-square test with Yates' correction when appropriate. The association between occurrence of PDPH and age was measured by the contingency coefficient (C), computed from a contingency table. Statistical significance was accepted at the 5% value.
RESULTS
The groups were similar with regard to gender ratio, age, height, body weight and average dose of anaesthetic used ( Table 1) . Thirteen patients (8.1% of the overall sample) experienced typical PDPH. In the 25-gauge group, seven patients had postdural puncture headache (8.75%) compared with six patients in the 21-gauge group (7.5%). No significant difference was found between the groups (Table 2) , although our data confirm the prevalence of the PDPH in younger patients (P < 0.05). Table 3 shows the overall incidence of PDPH for gender in the three age groups, with no significant difference between them or overall. The severity of PDPH was similar in each group: twelve patients described mild symptoms, and only one of the 25-gauge group reported discomfort as moderate. In none of the 13 patients with PDPH did the headache last longer than three days, so none required an epidural blood patch to relieve symptoms. All the patients suffering from PDPH showed a self-limiting headache, which was favourably relieved with conservative treatment and systematically disappeared within 24 hours.
DISCUSSION
All our patients submitted to subarachnoid block using Taylor's approach were kept in bed for two days after spinal anaesthesia and hydrated intravenously during the first 24 hours. Bearing this in mind we observed that 1. about 8070 of the patients (8.1%) complained of PDPH regardless of the needle size used; 2. PDPH incidence did not appear to be related to size of the needle employed in the spinal block. A reduction of about one third in the external diameter of the needle used (25-gauge (0.5 mm) and 21-gauge (0.8 mm» did not produce any significant variation in the incidence of PDPH and we observed clinically equivalent incidences of PDPH in the patients of both needle groups studied (8.75% vs 7.5%, P=O.77); 3. patients suffering from PDPH exhibited a selflimiting headache lasting a few hours and well relieved by conservative treatment. The headache was cured with bed rest and analgesics in all patients and epidural blood patching was never required.
We are not sure if these results may also be applied to patients with different postoperative management; e.g., patients mobilized early and without intravenous fluids.
Our results agree with those of previous investigators. In one study using 20-gauge needles and exclusively the lateral approach, the incidence of PDPH was 0% for 600 spinal anaesthetics over a five-year period? The same author also showed, by means of in vitro studies, that no leakage of dye across samples of dorsal lumbar dura occurred when the needle was introduced tangentially. The absence of PDPH observed in the lateral approach was thus related to the small angle of insertion of the spinal needle and to the size of the hole produced in the dura by the puncturing needle. Likewise Ready et aI'4.15, using a similar model, studied the relationship between spinal needle angle and the rate of fluid leakage following human dural puncture. Using 25-gauge Quincke needles, a 30 0 approach caused a leakage rate across the dura significantly lower (P < 0.05) than those resulting from approaches at 60 0 and 90°. A possible explanation for these results is that an oblique needle track through a thick membrane such as the dura may tend to seal itself via a flap-valve mechanism I5 . 1 ? This agrees with the studies by Dittman l8 on the effects of puncture in fresh preparations of dura from the lumbar region of cadavers. This study demonstrated that holes made in thicker parts of the dura retracted more rapidly than those in thinner areas (the "tin-lid" phenomenon). In addition, after puncture at a narrow angle, the holes in the dura and arachnoid layers do not overlap, resulting in a natural curtain-like sealing and this provides a second flap-valve mechanism l9 • A third sealing mechanism is possible in this approach. The internal vertebral plexus lies mainly in the anterolateral parts of the epidural space 20 , conveniently placed away from the normal path of a needle entering the epidural space, but easily damaged by a needle entering by lateral approach, such as Taylor's. This should not be considered as a complication but, on the contrary, as a factor which favours the cloth formation in a sort of self blood-patching process, thus completing the sealing mechanisms which restricts the CSF leakage.
In conclusion this study shows that in adult patients (30-60 years), spinal anaesthesia performed with Taylor's approach and technique resulted in an 8.1% overall incidence of PDPH. This incidence was not influenced by the needle size. When PDPH occurred, patients reported a self-limiting and a short-lived mild headache. In our opinion this phenomenon could be related to some self-sealing mechanism which restricts the transdural leakage of the CSF. In this way it is possible to use higher sized needles, facilitating the block performance with no increase in PDPH incidence. This renders Taylor's approach particularly attractive when the midline approach is not feasible and when the expensive small pencil-point needles are not available.
